Introduction  by Hebert, Steven C. & Reeves, W. Brian
The passive movement of ions and of water across biologic
membranes is facilitated by a group of proteins known as chan-
nels. The development of the patch clamp technology along with
the application of powerful techniques from molecular biology
have revolutionized the study of membrane transport proteins,
and of channel proteins in particular. Using the patch clamp
technique, for example, the behavior of individual channels can be
observed on a real-time basis. Likewise, many channel proteins
have now been cloned, providing a means to analyze the structural
elements involved in ion transport, the localization of channel
proteins, and the regulation of channel expression and activity.
Ion and water channels play important roles in virtually every
aspect of renal function including renal circulation, glomerular
function, solute and water reabsorption, and cell volume regula-
tion. The explosion of knowledge about ion channels, and partic-
ularly renal channels, prompted us to assemble this special issue
of Kidney International. The nephrology community should note
that many of the most significant recent advances in the field of
ion channels, such as the cloning and characterization of water
channels, potassium channels, and epithelial sodium channels
have been spearheaded by kidney researchers. Our intent in
organizing this issue was to highlight major developments in the
field of renal ion and water channels, and to provide a general
background and introduction to some newer approaches which
are being used to understand channel function. We believe the
papers in this issue provide a broad, but certainly not complete,
overview of the physiology of renal channels. In addition, we
invited contributions from several non-renal laboratories when
the topic, such as chloride channel inhibitors (Singh et a!) or gap
junction proteins (White et al), has relevence to kidney research.
The large number of papers in this issue prevents us from
referring to each of them in this Introduction, however, some of
the areas covered include: approaches to determining structure-
function relations in channels proteins, including mutagenesis of
channel proteins and atomic force microscopy; the molecular,
biochemical and physiologic properties of sodium, chloride, po-
tassium, calcium, and water channels; and the genetics and
regulation of ion channels.
We hope that the readers of Kidney International find the
contents of this issue to be stimulating and educational. We are
grateful to the many distinguished scientists from around the
world who have, through their contributed papers, made this issue
possible. We also thank Sandoz Pharmaceuticals and Merck and
Co. for providing educational grants to help underwrite the costs
of the color plates in this issue. Finally, we thank the editors of
Kidney International for providing us with the opportunity to
work on this project.
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